The paper introduces a new version of the Bi-Level
The BLISS 2000 Algorithm
The object of optimization in BLISS is a generic engineering system whose representative example is an aircraft (Fig. 1 ). The diagram in Fig. 2 shows a lbw major disciplines thai form a coupled system in the aircraft mathematical model. The model is cornprised of modules, also called Black Boxes (BB), coupled by data exchanges.
The Original Problem
Fur any optimization-by-decomposition scheme to be valid, the solution it generates should also solve the problem tbrnmlated without decomposition. Therelbre, introduction of the BLISS algorithm begins with an all-in-one lbrmulation that combines analysis and optimization of a generic system of which Fig. 2 is an example. It reads
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In the above, the inequalities g represent the behavior constraints local to a B Bz, and the equalities h correspond to the solution of the BB governing equations (the BB inner analysis) s. The output-input equalities c describe the system inner couplings 4, and in Eq. 1 they are present for two reasons:
-The input Y* to a particular BB is supplied by the optimizer instead of being received directly as yA from another BB, where it would originate in a conventional analysis of a coupled system. Therefore, the equalities c are needed to ensure that upon convergence the optimizer-generated Y* is the same as the corresponding Y_".
-The system analysis needs to be solved. Equating the corresponding pairs Y* and Y" is tantamount to obtaining a solution.
The formalism of Eq. 1 is known as the Simulta- Xloc sent out by the optimizer.
BLISS 2000 Optimization by Decomposition
The FIND: 
where "the number of the parameters p is made as small as possible'. The p parameters enter the procedttres as if they were Y* and yA each p being represented by its own RS.
When all the BBs are optimized, the functions in Eq. 3 for each BB are available to the system optimization that executes next.
BLISS System Optimization
The system-level optimization problem is:
GIVEN: a set of SRS. one Ibr each BB 5)
Ql_ Caveat 2: If the SRS were error free and wide enough to contain the solution to Eq. 5, a single execution of the seqt,ence Eq. 2 Eq. 5 would suffice.
Otherwise, the sequence has to include the SRS updates and be iterated to reduce the error _ = Y% -yA%.
Computational Effort
In BLISS 2000 the SRS data may be generated Another factor is an organizational one. The RS refreshing operations (Eq. 2) need to be completed at the outset of each cycle so a degree of coordination among the groups performing these operations is necessary. The cost of thai coordination adds to the cost of the entire procedure. On that score, the higher order RS are st,perior because NQ is likely to be smaller than NA, hence, the coordination is needed less often.
A Numerical Example
A Supersonic Business Jet (SBJ) shown in Fig. 1 is a numerical example tbr the BLISS 2000 algorithm.
It the same case that was used in Refs. 10, 19, and 20 in the overall layout, but sufficiently different in detail to make the results incomparable. Ref 27 completely documents the present case and its relation to the previous one. The model of the aircrat_ system is reduced to four BB's shown in Fig. 3 which shows also their data exchanges in a standard format of the data dependence matrix, also known us the n-square format. The n-square diagram in The results are very voluminous27 so only a small but representative sample is displayed herein in Table 2 that shows how the objective and a few local and system variables were changing over the BLISS cycles. In this case, the result variations diminish to the level commensurate with the accuracy of the analysis typically al_er 6 or 8 cycles, hence the number of cycles (Table  I shows yA, Z, and Y*).
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